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Step 1 
Retinoid Exposure 
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Isolation of Sample and mRNA 
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Step 3 
Reverse Transcription 
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Step 5 
Product Isolation 



Retinoid Down Regulated mRNA 




Step 4 
PCR Amplification 
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Step 5 
Product Isolation 



Retinoid Induced mRNA 



Step 6 
Cloning 




Fig. 1 , Schematic representation of the steps involved in the isolation of retinoid- 
regulated genes using the differential display technique, The cloned products ^^ed «n 
step 6 can then be used for sequencing, Northern blotting or screening of cDN A J'branes. 
PI , P2 and P3 correspond to fragments from RA induced mRNAs. P4 represents a PCR 
product from an mRNA which is down-regulated. 



FIG. 1 



FIG. 2 



1 2 34 



'51 



M«talyI^uTyrTlxrI^viM*tV*lThrPb«L«uCy«ThrIl*ValI*«uProValL«tlL«u 
ph«r^tiXIaAlaValLy«I#«uTrpOluM»tI^\iM«tIl«ArgXrgValA«pProA«iiCy« 
ArgS«rProL«uProPro01yThxH«tOlyI««uProPli«XlaOlyOluThrZ^u01&I««u 
Il # I^ U QlnArgArgLyaPhaI^uJLrg*atLyaJUrgain^^ 

ThrBlsX««uPh«OlyA«BProThxValArgVaIMat01yAlaAspA«nVaXArgOXnIl« 

I^uI^u01y01uHi«LyaL«uValSarValalaTrpProAlaSarValAroTlirIl«I*«u 

0lySarA«pThrL«uSarAanValHi»01yVaX0lnHl«Ly«A«xaIiyaLy»LyaAlaIl« 

M«tArgAlaPhaSarXrgA«pAlaLauaiuHi«TyrIl«ProValIlaalnaln01uVal 

LyaSarAJ.aIlaOln01uTrpL«u01nLyaX«pSarCy«ValI#auValTyrProaiiiM«t 

Ly«Ly«I#auMatPhaArgIl«AlaMatArgIlaL«iiI#«u01yPh»al\iProOlualnIl« 

LysTlurAsp01uOXnOluZf«uValQluJU.aPhaOluOluM«tZl«LysAflziI««uPh«S«r 

LauProI laJUpValProPhaSarGlyLauTyr ArgolyLauAr gAlaArgAanPh«I 1 a 

Hi a SarLya IlaOluGluJUnllaArgLyaLya 1 1 •GlnAapAapAapAsnOluAanOlu 

OlxiLysTyrLyaAapAXalfauOliiIfauIfauXlaOluAsnSarArgArgSarAspOluPro 

PhaSarZiau01nAlaMatLyaaiuAlaAlaThrOluX.auIiauPliaOly01yHia01uThr 

ThrAlaSarTbrXlaThrSarXfauValMatPhaI.auOlyLauAflnTlir01uValValGln 

LyaValArg<3luOluVal01n01\iI.yBVal01uMataiyMatTyrThrProOlyriys01y 

LauSarHatQluLauItauAjipOlnLauLyaTyrTlirOlyCyaValZlaLysQluThrliau 

ArgllaAsziProProValProOlyOlyPhaArgValAlalfauLyaThrPliaOluliauAan 

OlyTyrOlnllaProLyaGlyTrpAanValllaTyrSarllaCyoXapTlirHiaAspVal 

XlaAapValPhaProAanl.yQluqiuPhaQl nProQluAxgPhaMatSarLyeGlyLau 

QliiAapQlySarArgPhaAanTyrllaProP ha taiyQlyOlySarArgMatCyaValGly 

LyaqluPhaAlaXiyaValI^ttLattLyalTa] phaIiattValOlttIiattThrQlnHiaCyaAan 

TrpIlaLauSarAaaOlyProProThrMatLyaThrGlyProThrllaTyrProValAap 

AanLauProThrLyaPhaThrSarTyxValAxgAan 



20 
40 

60 

80 

100 

120 

140 

160 

180 

200 

220 

240 

260 

280 

300 

320 

340 

360 

380 

400 

420 

440 

460 

480 

492 



B 



D 



TQCCAOTOaikCJUkTCTCCCTACCXXUTCACTAaTTJkTOTCCAaAAATTA 50 

QCCTJUUUXOaiUa CC y iTOrA CATA WlTl ITA tTTTAailTQJUbCyqtqA 100 

TCrrXTTOaXTXTTTTCTXX'ri-T^l'i-l ATATAAAQC A OATgrOTATATAAO ISO 

TCrATQCqAAaAAOCQAAAACaAOQQCACTAi, r ' l ' IlTlJ LTqqATCACTOT 200 

AATOCTACAgJUCITqTCTCffQATqTATATCTATAATOIAAffriWQTCATAT 350 

AO C ' A l^UVl ' A CTOTATqCAACTTATTTAAjCTCO ClC.l ' rrA TCTCATqOqT 300 



P450RAI 

XTCYTP450 

RATCYP4A1 

RABCYP4AS 

CYP4503A12 

hCYTFAOH 



-8 -4 0 4 8 
PFGGGSBMCVGKEFAKVXjXiK 
*****p*L*P*y*Ii*R*A*S 
**S**A*W*X**Q**MSEM* 
**S**A*N*I**Q**MNE** 
* * *t*P*M* 1 *HR* * IMNM* 




FIG. 3 



* 




¥ 

it 
I 



FIG. 4 



r 

I- 



0^ & 



S3 

"o. o 
j2 




10000 



8000 



6000 



4000 



2000 - 



5 £ 

00 S 



0 2 



6 8 

Fraction Number 



t f t f t f rt^r 

10 12 14 16 18 20 




Retention Time (min) 





6 8 J0 12 14 J6 

Fraction Number 



18 20 



— ^~ r 

5 

Retention Time (min) 



10 



ti 



■ i 



I I 

I 



| 

it 



f. 

?>., 

51 ' 



ti- f 
ft 



r 




NB4 



RA-res/stant NB4 lines 



D6D7 R2D7 R30D7 
■ + - + - 




it 



Y 



■(■:■:■' 
3 1 



r 



ft 



r 



FIG. 8 



j 



FIG. 9 



fe- 



rn 



mP450RAI 
hP450RAI 
ZP450RAI 



MGLPALIASALCTFVLPLLLFIAALKLWDLYCVSSRDRSCALPLPPGTMGFPFFGETLQM 

I G 

. . .YT.MVTF. . .1. . .V V. „ .EMLMIRRV.PN.RS L..I L 



60 
60 
60 



; I 



J 3 



mP450RAI 
hP450RAI 
ZP450RAI 



mF450RAI 
hP450RAI 
ZP450RAI 



VLQRRKFLQMKRRKYGFIYKTHI^GRPTVRVMGAENVRRIL^ 

DD 

I R. . .Q. . .C N Q K 0 



GAGCLSmjHDSSHKQRKKVIMQAFSRIJ^QCYVhVIAEEVSSCLEQWLSCGERGLLVyPE 

.S R E. . .P. .T. . .G.S 

,SDT. . .V.GVQ. . NK ..A..R....D.. EH . IP . . QQ - .K.AIQE. .Q-KDSCV 



120 
120 
120 

180 

180 
179 



| 



mP450RAI 
hP450RAI 
ZP450RAI 



mP450RAI 
hP450RAI 
ZP450RAI 



VKRl^RIAMRILUKTEPGPAGGGEDEQQLVEAFEEMTRNLFSLPIDVPFSGLYRGVKAR 

QL. .D.DS M. . . 

M.K F. . EQI — KT. . .E IK LR. . 



NI» I HAR I EEN I RAKIRRLQATE PDGGCKDALQLLr IEHSWERGERLDMfiALKQSSTELLFG 

Q CG.R.S.AGQ 

. F. .SK K. . QDDDNENEQ-KY N . RRSD . PFSh . .M.EAA 



240 
240 
237 



300 
300 
296 



mP450RAI 
hP450RAI 
ZP450RAI 



GHETT AS AAT S L ITYLGL Y PHVLQKVREE IKSKGLLCK SNQDNKLDMETLEQLK Y I GCVI 

L I 

T. . . . VMF . . .NTE.V VQE . VEMGMYTPGKG . S . . L . D T. . . . 



360 
360 
356 



IUP450RAI 
hP450RAI 
ZP450RAI 



mP450RAI 
hP450RAI 
ZP450RAI 



mP450RAI 
hP450RAI 
ZP450RAI 



KETLRLNP PVPGGF RVALKTFELNG YQ I PKGWNVI Y S I CDTHDVAD I FTNKEEFN PDRF I 

E S 

I V.P Q.E. .M 



VPHPEDASRFSF I PFGGGLRSCVGKEFAK ILLKI FTVELARHCDWQLLNGP PTMKTS PTV 

A 

SKGL . .G...NY S.M V L...TQ..N.I.S G..I 



YPVDNLPARFTYFQGDI 
TK . . SYVRN- 



420 
420 
416 



480 
480 
476 



497 

497 
492 



I 



*!■ V f 

I 



I 

i 

! 

i 



r 



a 



b 



if 

CO .g 

CD 

.9- O 

— ' "D 

CO 

a: 



10000 i 
7500 J 
5000 J 
2000 

1500 

1000 

500 



RA 



hP450RAJ-pSG5 
— pSG5 




0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 46 

Fraction Number (3/min) 



<D c 

-§ Q. 

o 

CO "> 

o "5 

0) o 

< a: 



750 



500 




250 - 



hP450RAI-pSG5 pSG5 

Transfection System 



FIG. 10 



m 



CO 00 

(D LL 



O 
CO 

.a 
o 

CO 



< 



CO 



0.50 H 

■ 

0.40- 

* 

0.30 -j 

a 
a 

0.20- 

0.10 
0.00- 



RA 0.02- 



0.01- 



0.00- 



,4-OH-RA 



4-oxo-RA 




L 



10.00 



hP450RAf-pSG5 
— pSG5 

4-OH-RA 4-oxoRA 



i ■ ■ ' ■ i 

0.00 5.00 1 0.00 

Retention Time 
(min) 



i 

r, 



\ ■ 



cpm/}ig protein/24 hr 



ass 




o 
o 

— I— 



at 



FIG. 11(c) 



o 



B. 

O 

i > 

O CD 
g 

O oo 
O o. 
00 £T 

— cr 



cpm/^g protein/24 hr 



CO 



CD 

% 

O 



CO 




i 

© 
X 

o 

5 

a* 
c 

o 
H 



CO 

to 
o 

a. 

O 

O 

oo 
i 

O 



FIG. 11(a) 



8 



fa 



cpm/ftg protein/24 hr 





o 

o 


3 






3 


0) 












o 








O 
3 




GO 




<< 




tf> 


-d 










3 


o 



O 

o 
o 



o 
o 
o 

_J 




G 
3 

s- 

N 

re 
a- 



cpm/jig protein/24 hr 



H 

s 

CO 

o 

a- 

O 

O 
oo 

n 

2- 



FIG. 11(d) 



o 
o 



O 
O 



ZP ° 

s 5 
co "~ 

o 
o 

3 
00 

(D Ol 

3 ° 



CO 

o 
o 



4*. cn 
o o 
o o 
_J I 




4*. 
i 

o 
s 

•1 

o 

§• 

o 

cr. 
o 

H 



O 

cT 

o 

O 

oo 

I 

a 

CO 



FIG. 11(b) 



,1 



is* 
ft 



I 

f 
j 




0 5 10 15 20 25 30 



Fraction Number (30 Sec) 




0 5 10 15 20 25 30 



Fraction Number (30 Sec) 



4000 n 




Control Induced Control Induced 



Transfection System 



FIG. 12 



Microsomal Preparations 
(90 minutes) 




lu Fraction Number 



Microsomal Preparations 
(90 minutes) 

40000-, 




Fraction Number 



FIG. 13 



hRAI promoter 
mRAI promoter 
zRAI promoter 



-CG CA-C CC CAGGAGG 

-CG CACC CC CAGGAGG 

TCGGGGGAATTAACACCTTTTCA^GTGAAATCTCAGGATTGTCTGCCTTCTACAGGAGG 



hRAI promoter 
mRAI promoter 
zRAI promoter 



CGCGCTCGGAGGGAA — GCCGCCAC — CGCCGCCGCCTCTGCCTCGGCG 

CGCGCTCAGAGGGAA- -GCCGCCAG- -TG-CGCCGCCTCTGCCTCGGCG 

TGGTATTAAAATGCGCCTATAACAAATGGTTGAGAGTTTGGAGCCGCTTCTGCCCTG 



hRAI promoter 
mRAI promoter 
zRAI promoter 



CGGAACAAACGGTTAAAGATTTT GGGCCASCGCCTCCGCGGGGGGAGGAGCCAGGGG 

CGGAACAAACGGTTAAAGATTTTTTTGGGC - AGCGCCT- CGAGGGGGGAGGAGCCAGGGG 
TGGGC GGGGCGAG ATG — 



hRAI promoter 
mRAI promoter 
zRAI promoter 



CCCCAATCCCC^AAI t TAAA6AT^AACTtT<^TGAACTAAT'Il-GTCTGACCAAGGTAACG 
CCCGA- -TCCG 2AATTAAAGATGAACTTTG 3 3TGAACTAATT rGTCTGACCAAGGTAACG 
ACACCA C AATT AAAG ATG AACTTTGflvTG AACT AATlrT ATC TG AGG AAG TT AAC A 



hRAI promoter 
mRAI promoter 
zRAI promoter 



- TATAA AGCGGCAGCGCCGTGGGGTTTGAAGCGCTG 
T TATAA AGAGGGCGCGCGGCGGGGTTCGGAGCTAGG 



TGGGCAGCAACCTGGGCCGCC 

TGGGCAGTAACCTGGGCGGCC ' 

GG AGGAGACC TGC GC GCAATGG AT j ^T AT AA) 3GGCGCGC AGGCGAQgAC GC C C TC AGT TTG 



hRAI promoter 
mRAI promoter 
zRAI promoter 



GCGGCGGCGGCAGGTGGCGCGGGAGGTCG - CG 

GCGGCGGCGGCAGGTGGCGCGGGAGGCTG AA 

TGCGTAAAGACGCGTCTCCTCTCCAGAAGCTTGTTTTTCGTTTTGGCGATCAGTTGCGCG 



hRAI promoter 
mRAI promoter 
zRAI promoter 



GCGCGCC ATG G 
GCGTGCC ATG 3 
CTTCAAC ATG G 



FIG. 15 



mRAI promoter transfection 2 




8585g5 15151 

OOO OOO OOO 



CO 



CM 

3 



O 

r 



3 

c/i 



J L 



3 

00 

O 



O 

r 



CO 
3 

CO 




J L 



C/5 

3 

CO 

O 



O 

r 




FIG 



s s s 



of RA 



£2 S S 

«n no 1 vo 4-HPR 

0 0 0 0 



P450RAI 





Cells were treated for twelve hours with the indicated concentrations of all-trans retinoic 
acid (afRA) and 4-HPR. Total RNA was extracted using TRIzol, and, following 
electrophoresis, Northern blotting was performed as described. The nitrocellulose was 
probed with radiolabelled P450RAI jk GAPDH. 
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